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studies rather than cohort studies. The ecological and case-control studies
are particularly prone to bias in their design.

Selection bias is a major potential problem in case-control studies: the
major concern is over the appropriateness of the control group. This is a
particular problem for those studies in a medical setting.

Information bias leading to misclassification of either exposure or
disease status, if random, leads to underestimated risk, and several low-
dose studies could well involve substantial systematic misclassiflcation, for
example, misclassification because of recall bias by cases in case-control
studies. Similarly, tumors which can be induced radiogenically could be
overestimated in radiation-exposed individuals.

Confounding may be more important for low-dose than for high-dose
studies. An observed relative risk of 2 is much more likely to be produced
solely by confounding than a relative risk of 10 (Br80). The possibility
of confounding can only be judged on a study-by-study basis, but some
generalizations are possible. Ecological correlation studies, such as the
studies of areas with high levels of background radiation, are probably the
most susceptible to confounding. Residents of areas with high levels of
background radiation are likely to differ in many ways from those in areas
with low levels of background radiation. This could affect cancer rates, but
data on the relevant characteristics are unlikely to be available for analysis.
As an example, exposure to radiation from terrestrial sources may vary with
housing structure, which, in turn, may reflect a socioeconomic status that
correlates with such factors as smoking and alcohol use. This possibility
alone generally makes such studies uninterpretable, and when the ecological
fallacy discussed below is also considered, these two problems alone are
enough to make such studies essentially meaningless. Case-control studies,
on the other hand, generally offer the greatest opportunity to control for
confounding by matching or obtaining information on definable covariates
for use in analysis. However, the extent to which this has been done varies
from study to study. It is necessary, of course, to collect data on such
confounders, and, if the confounders are not recognized in advance, the
appropriate data may not be available.

Finally, three other potential biases of low-dose studies should be
mentioned (Be88). The first is the ecological fallacy, that is, that in cor-
relational studies, any excess risk occurring in a population with increased
exposure may be occurring in individuals other than the individuals who are
actually receiving the excess exposure. Second, is the possibility of selective
reporting. Epidemiologists are more likely to report and journal editors
are more likely to accept positive findings than null findings. Thus, infor-
mation in the literature on populations exposed to low doses of radiation
may be slanted in favor of those studies that show higher risks than the
conventional estimates, since those that show estimates consistent with the